Up-regulation of DNA-methyltransferase 3A expression is associated with hypomethylation of intron 25 in human testicular germ cell tumors.
From a developmental point of view, human testicular germ cell tumor (TGCT) can be traced back to the primordial germ cells in the embryo, which, upon transformation, become either seminoma or non-seminoma. Thus, TGCT provides a useful model system for the study of gene regulation involved in oncogenesis as well as development. In this study, we focused and analyzed the expression and epigenetic alteration of DNA-methyltransferase (DNMT) genes in TGCT tissues. The examined genes included DNMT1, DNMT3A and DNMT3B that function to maintain or generate a methylation status of genomic DNA. Using semi-quantitative reverse transcription-polymerase chain reaction, we found that the expression of DNMT3A, but not DNMT1 or DNMT3B, was up-regulated markedly in TGCT specimens compared to non-tumor testicular tissues. To explore mechanisms involved in the up-regulation of DNMT3A, we examined the methylation status of CpGs in the gene. The distal and proximal promoter regions of DNMT3A were non-methylated in both TGCT and non-tumor tissues. In contrast, non-tumor testicular tissues exhibited a mixture of methylated and non-methylated CpGs in intron 25 of DNMT3A, whereas most CpGs in intron 25 were demethylated in TGCT specimens. This difference in the degree of methylation was confirmed by Southern blot analysis, in which an EcoRI site in intron 25 could be digested only when the CpG was non-methylated. Thus, epigenetic alteration of intron 25 toward de-methylation is associated with increased expression of DNMT3A in TGCT. The intron 25 may represent a differentially-methylated region in DNMT3A that is modulated during development and/or tumorigenesis of germ cells.